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1*.  Ati.f.ii 


Individual  Omega  station  and  composite  (Omega  Navigation 
System)  10.2  kHz  signal  coverage  prediction  diagrams  have  been 
developed  for  eight  times.  The  diagrams  show  the  global  accessi¬ 
bility  of  "usable"  10.2  kHz  signals  at  eight  fixed  diumal/seasonal 
times  for  two  usable  signal  access  criteria.  Criterion  I  requires: 
signal«tp-noise  ratio  (SNR)  >^_-20  dB  (in  a  100  Hz  noise  bandwidth)  > 


>i_T 

and( Ao  <j2Q  centicycles  (cecTT  where  a®  is  the  modal  interference- 
inducedphase  deviation  in  the  signal  phase  relative  to  the 
reference  signal  phase.  Criterion  II  differs  from  Criterion  I 
in  that  the  SNR(S>-30  dB.__Volume  I  presents  the  diagram  develop¬ 
ment  methodology”and  containB\ individual  station  nighttime 
modal  interference  diagrams.  /Each  modal  interference  diagram 
identifies  regions  throughout  Vthe  world  where  4®  <_  20  cec  for 
nighttime  propagation  condi tionsT- 


Volume  II  presents  64  individual  Omega  station  diagrams  \ 
(Mercator  projection):  eight  selected  coverage  times  for  each  \  ( 
of  eight  stations.  Each  diagram  displays  the  SNR  and  4®  contours  o 
for  a  designated  signal  access  criterion  and  coverage  time. 
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15.  ABSTRACT  (Continued) 

• - Volume  III  contains  43  composite  coverage  diagrams 

which  embody  the  eight  coverage  times,  two  signal  access  cri¬ 
teria,  and  three  different  projections  (North  and  South  pole 
centered  Azimuthal  Equal  Distance,  and  Mercator).  Each  diagram 
displays  the  global  accessibility  of  usable  signals  from  the 
syscem  for  a  designated  signal  access  criterion  and  coverage 
time. ^ 

Volume  IV  tabulates  the  bearing  angles  of  great  circles 
to  each  Omega  station.  These  angles  are  computed  at  latitude/ 
longitude  grid  points  having  a  uniform  spacing  of  four  degrees. 


Accec.  .on  For 

NTIS  GRA&I 
DTIC  TAB 
Unannounced 
Justification 


By - - - 

^Distribution/ 

Availability  Codes 
[Avail  a r.d/or 
Dist  I  Special 


DTIC 

ELECTE 
DEC  10  1980 


UNCLASSIFIED 


PREFACE 


This  volume  contains  48  composite  (full  system)  10.2 
kHz  signal  coverage  prediction  diagrams:  eight  selected  coverage 
times  (0600  and  1800  GMT  in  February,  May,  August  and  November) 
for  each  of  two  usable  signal  access  criteria  and  three  carto¬ 
graphic  projections.  The  two  criteria  are  based  on  threshold 
values  of  signal- to-noise  ratio  (SNR)  and  modal  interference- 
induced  deviations  in  the  signal  phase  (A$).  Both  criteria 
require  <  20  cec  (centicycles) .  Criteria  I  and  II  require 
SNR  >_  -20  dB  (decibels)  and  SNR  -30  dB,  respectively. 

The  composite  diagrams  display  the  global  accessibility 
of  usable  10.2  kHz  signals  from  the  full  system  (all  Omega  sta¬ 
tions)  at  a  selected  time  based  on  one  of  the  two  signal  access 
criteria.  The  composite  coverage  at  each  selected  time  is  dis¬ 
played  in  a  Mercator  projection  and  in  two  Azimuthal  Equal  Dis¬ 
tance  (AED)  projections,  centered  at  the  North  and  South  Pole. 

In  each  diagram,  the  combination  of  signals  that  can  be  accessed 
in  a  region  is  indicated  by  the  set  of  letters  within  the  con¬ 
tours  enclosing  the  region.  For  example,  in  the  composite  dia¬ 
gram  shown  on  page  1,  the  expected  coverage  in  Iceland  is  from 
stations  A,  B,  D,  F  and  H.  Some  regions  display  a  number  in¬ 
dicating  the  number  of  signals  that  can  be  received  in  that 
region.  These  stations,  however,  can  be  readily  determined  as 
each  coverage  contour  is  labeled  with  a  station  designator  and 
an  arrow  in  the  direction  of  the  accessibility  of  the  usable 
signal  from  the  labeled  station.  For  example,  the  region  around 
the  Norway  station  in  the  diagram  shown  on  page  1  is  labeled 
with  a  6.  Coverage  in  this  region  is  from  stations  B,  C,  D,  E, 

F  and  H.  The  coverage  diagrams  also  indicate  (with  shading) 
areas  with  at  least  three  usable  signals,  but  where  all  possible 
combinations  of  three  signals  yield  a  geometric  dilution  of  pre¬ 
cision  which  is  above  the  prescribed  threshold  value  of  one  kilo¬ 
meter  of  radial  position  error  per  centicycle  of  line-of-position 
phase  error. 

In  all  diagrams,  the  receiver  noise  bandwidth  is  as¬ 
sumed  to  be  100  Hz  and  the  radiated  power  of  each  transmitting 
station  is  taken  to  be  10  kW.  The  key  for  locating  a  composite 
coverage  diagram  at  a  selected  time  and  signal  access  criterion 
is  given  in  the  Table  of  Contents. 
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